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Background & Aims: In most cases, drugs used for the treatment of cancer are not effective or have 
unpleasant side-effects. This has forced scientists to find more effective drugs with less toxicity. Artemisia is 
an important medicinal plant in the world and anti-tumoral activity of some Artemisia species has been 
reported. This study was designed for evaluation of anti-tumoral effect of methanol extract isolated from 
Artemisia annua on different cancer cell lines.  
Methods: Methanol extract of Artemisia annua was prepared. Cultivated gastric (AGS), cervix (Hela), colon 
(HT-29) and breast (MCF-7) cancer cell lines and normal fibroblast cells (L929) were incubated with 
different concentrations of methanol extract for 72 hours and cell growth inhibition was determined using 
MTT assay.  
Results: Results of MTT assay showed strong and dose-dependent inhibition of cancer cell growth by 
methanol extract of Artemisia annua. This extract caused a significant decrease in proliferation of tested 
cancer cell lines and had less toxicity on normal cells.  
Conclusion: Since the results suggest anti- tumoral activity of Artemisia annua, isolation of effective 
compound/s of this extract and evaluation of its/their effects on tumor-bearing animal models are suggested.  
Keywords: Artemisia annua, Tumor cell lines, Growth inhibitors, MTT assay 






1. Newman DJ, Cragg GM, Snader KM. 
Natural products as sources of new drugs 
over the period 1981- 2002. J Nat Prod 
2003; 66(7): 1022-37. 
2. Srivastava V, Negi AS, Kumar JK, Gupta 
MM, Khanuja PS. Plant-based anticancer 
molecules: A chemical and biological 
profile of some important leads. Bioorg 
Med Chem 2005; 13(21): 5892-5908. 
3. Thompson CB. Apoptosis in the 
pathogenesis and treatment of disease. 
Science 1995; 267(5203): 1456-62. 
4. Kamesaki H. Mechanisms involved in 
chemotherapy-induced apoptosis and their 
implications in cancer chemotherapy. Int J 
Hematol 1998; 68(1): 29–43. 
5. Clement MV, Hirpara JL, Chawdhury SH, 
Pervaiz S. Chemopreventive agent 
resveratrol, a natural product derived from 
grapes, triggers CD95 signaling-dependent 
apoptosis in human cells. Blood 1998; 
92(3): 999-1002. 
6. Yang GY, Liao J, Kim K, Yurkow EJ, 
Yang CS. Inhibition of growth and 
induction of apoptosis in human cancer 
cell lines by tea polyphenols. Carcinogen 
1998; 19(4): 611-6. 
7. Podlech D. In: Rechinger K.H. (editor) 
Flora Iranica Akademische Druck-u. 
Verlagsansalt, Graz, 1986; pp159-223. 
8. Ghahreman A, Attar F. Biodiversity of 
plant species in Teheran. Tehran 
University Publication, 1999; pp 41-2 
[Persian]. 
9. Emami SA, Aghazari F. Les 
Phanerogames endemiques de la flore d' 
Iran. Iran, Téhéran, Publication de l' 
Universiteâ€² d' Iran des Sciences 
Medicales, 2008; p 349 [French]. 
10. Lee HG, Yu KA, Oh WK, Baeg TW, Oh 
HC, Ahn JS, et al. Inhibitory effect of 
jaceosidin isolated from Artemisia argyi 
on the function of E6 and E7 oncoproteins 
of HPV 16. J Ethnopharmacol 2005; 
98(3): 339–43.  
11. Seo JM, Kang HM, Son KH, Kim JH, Lee 
CW, Kim HM, et al. Antitumor activity of 
flavones isolated from Artemisia argyi. 
Planta Med 2003; 69(3): 218-22.  
12. Seo HJ, Surh YJ. Eupatilin, a 
pharmacologically active flavone derived 
from Artemisia plants, induces apoptosis 
in human promyelocytic leukemia cells. 
Mut Res 2001; 496(1-2): 191-8. 
13. Kim DH, Na HK, Oh TY, Kim WB, Surh 
YJ. Eupatilin, a pharmacologically active 
flavone derived from Artemisia plants, 
induces cell cycle arrest in ras-transformed 
human mammary epithelial cells. Biochem 
Pharmacol 2004; 68(6): 1081–7.  
14. Hu YQ, Tan RX, Chu MY, Zhou J. 
Apoptosis in human hepatoma cell line 
SMMC-7721 induced by water-soluble 
macromolecular components of Artemisia 
capillaris Thunberg.Cancer Sci 2000; 
91(1): 113-7. 
15. Jeong SH, Koo SJ, Ha JH, Ryu SY, Park 
HJ, Lee KT. Induction of Apoptosis by 
Yomogin in Human Promyelocytic 
Leukemic HL-60 Cells. Biol Pharm Bull 
2004; 27(7): 1106-11.  
16. Nakamura Y, Kawamoto N, Ohto Y, 
Torikai Y, Murakami A, Ohigashi H. A 
diacetylenic spiroketal enol ether epoxide, 
AL-1, from Artemisia lactiflora inhibits 
12-O-tetradecanoylphorbol-13-acetate-
induced tumor promotion possibly by 
suppression of oxidative stress. Cancer 




17. Li Y, Li MY, Wang L, Jiang ZH, Li WY, 
Li H. Induction of apoptosis of cultured 
hepatocarcinoma cell by essential oil of 
Artemisia annua L. Sichuan Da Xue Xue 
Bao Yi Xue Ban 2004; 35(3): 337-9. 
18. Sun J, Liu BR, Hu WJ, Yu LX, Qian XP. 
In vitro anticancer activity of aqueous 
extracts and ethanol extracts of fifteen 
traditional chinese medicines on human 
digestive tumor cell lines. Phytother Res 
2007; 21: 1102-4.  
19. Lai H, Singh N. Oral artemisinin prevents 
and delays the development of 7, 12-
dimethylbenz [a] anthracene (DMBA)-
induced breast cancer in the rat. Cancer 
Lett 2006; 231(1): 43-8.  
20. Baldi A, Dixit VK. Yield enhancement 
strategies for artemisinin production by 
suspension cultures of Artemisia annua. 
Bioresource Tech 2008; 99(11): 4609-14. 
21. Zhou HJ, Wang WQ, Wu GD, Lee J, Li 
A. Artesunate inhibits angiogenesis and 
downregulates vascular endothelial growth 
factor expression in chronic myeloid 
leukemia K562 cells. Vascul Pharmacolo 
2007; 47(2-3): 131–8. 
22. Huan-huan C, Li-Li Y, Shang-bin L. 
Artesunate reduces chicken chorioallantoic 
membrane neovascularisation and exhibits 
antiangiogenic and apoptotic activity on 
human microvascular dermal endothelial 
cell. Cancer Lett 2004; 211(2): 163–73. 
23. Zheng GQ. Cytotoxic terpenoids and 
flavonoids from Artemisia annua. Planta 
Medica 1994; 60 (1): 54-7. 
24. Mosmann T. Rapid colorometric assay for 
cellular growth and survival: application to 
proliferation cytotoxicity assay. J Immunol 
Methods 1983; 65 (1-2): 55-63. 

